Specific ablation of thyroid follicle cells in adult transgenic mice.
The coding region of the herpes simplex type 1 virus thymidine kinase gene was coupled to the promoter of the bovine thyroglobulin gene and introduced into the genome of mice. The viral thymidine kinase (HSV1-TK) was expressed mainly in the thyroid glands and testis. Upon treatment of transgenic females with the antiherpetic agent Ganciclovir the thyroid regressed, while the parathyroid gland was unaffected. The number of thyroid follicle cells was greatly reduced after 3 days, and they were completely absent after 7 days of treatment. After 14 days, the levels of circulating T4 and T3 were below the limits of detection, total soluble protein recovered from the thyroid and parathyroid glands together was 10% of the control value, and the level of thyroid HSV1-TK was more than 100-fold lower than that in transgenic controls. Levels of circulating PTH and calcitonin remained normal. At the time of treatment the mice were adults. Thus, the thyroid follicle cells were selectively ablated after normal development with a functional thyroid gland. When treatment with Ganciclovir was terminated after 14 days, no circulating T4 or T3 or other indications of thyroid regeneration were detected for a subsequent period of 90 days. During this time the mice gained weight more slowly than controls, at a rate consistent with the suppression of GH synthesis by thyroid deficiency. The production of mouse major urinary protein (MUP) ceased in the treated mice and was completely restored by the administration of T4. MUP production was not restored by GH, demonstrating that the expression of the Mup genes requires T4 in addition to GH.